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Association between exposure to potassium aluminum tetrafluoride and

bronchial hyperractivity and asthma

There is a possibility of a yet undescribed mechanism that
might be involved in the development of occupational
asthma in workers exposed to potassium aluminum
tetrafluoride. I have observed several cases of bronchial
hyperreactivity or asthma among workers exposed to this
substance in their work (1). Potassium aluminum tetraflu-
oride is used as a flux powder in a process of joining alu-
minum sheets. There is a risk of inhalation of flux parti-
cles, most of them being respirable in size. Several ex-
posed workers developed a persistent and worsening
cough and wheezing during flux exposure, after a laten-
cy time of some months or more, and eventually bron-
chial hyperreactivity or asthma appeared. This lung af-
fection seems primarily to affect workers with an atopic
predisposition. Among workers who developed bronchi-
al hyperreactivity or asthma, I failed to find specific im-
munoglobulin (Ig) E antibodies against the conjugates of
potassium aluminum tetrafluoride with human serum al-
bumin.

Fluoride may be only irritating to the airways, but the
exposure levels of potassium aluminum tetrafluoride that
causes bronchial hyperactivity or asthma is lower than
that causing airway irritation by fluoride exposure.

Although no specific antibodies have been found,
there seems to be an allergy-like reaction involved, indi-
cated by the way the patients develop their illness and
the selective way by which the bronchial hyperactivity
or asthma of some workers worsens.

Aluminum compounds are known to be strong aller-
gy adjuvants and act as nonspecific enhancers of aller-
gic reactions. G-proteins act as a signal carrier from the
cell surface receptors to the interior of the cells and af-
fect the histamine release response in the mast cells of
an IgE-mediated allergy.

In animal experiments, the combination of alumina
and ovalbumin, when alumina was given after ovalbu-
min injections, substantially increased the serum IgE and
IgG,, levels and the antigen-induced histamine release
from mast cells (2).

Furthermore, aluminum fluoride is a potent activator
of G-proteins. Members of the heterotrimeric G-proteins
are strongly activated by aluminum tetrafluoride (3). G-
proteins form stable complexes with guanosine

triphosphate and aluminum in the presence of fluoride
ion (4). Aluminum fluoride has also been found to stim-
ulate arachidonic acid release and thus increase the pro-
duction of prostaglandin E,, which has a key role in air-
way inflammation (5). The cells in the bronchial lining,
when exposed to potassium aluminum tetrafiuoride, may
also be stimulated to increasing the production of inter-
leukins. This occurrence could primarily affect persons
with a genetic phenotype that predisposes them for an
enhanced ability to synthesize interleukin 4, 5, and 13
(6,7).

Potassium aluminum tetrafluoride may thus, through
G-protein activation, have a nonspecific modulatory
function in the IgE-mediated immune response.

To my knowledge this model of an enhanced non-
specific allergy reaction has not been proposed in con-
nection with occupational asthma due to exposure to po-
tassium aluminum tetrafluoride.
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